The synthesis from triazolopyridines 1, of novel triazolopyridylcarbonylpyridylcarbonyltriazolopyridines (TPyCOPyCOTPy) (tpcpctp) 7, and polypyridylcarbonylpyridines (pPyCOPy) (ppcp) 14, building blocks in supramolecular chemistry, is described. These compounds are interesting polynitrogenated ligands as potential molecular sensors, new magnetic materials, single molecular magnets, or in the emerging science of nanomaterials.
Introduction
We are involved in a project whose objectives spread from the preparation of new molecular receptors to the building up of hybrid nano-materials containing organic and inorganic components. Parts of the organic receptors are based on triazolopyridine and carbonylpyridine units. These molecules may have ability to complex heavy metals and other cationic, neutral or anionic species of biomedical or environmental relevance. The supramolecular compounds that could be formed may have interesting magnetic or fluorescent properties and can act as luminescent molecular chemosensors. In this context we have recently reported the synthesis of new polynitrogenated ligands 2-6 from triazolopyridines 1 (Figure 1 ), by Suzuki cross-coupling reactions (compounds 2 and 3), 1 or by regioselective lithiation at -40 ºC, subsequent reaction with ethyl picolinate (compound 4), 2 and then triazolo ring opening by SeO 2 with loss of dinitrogen (compound 5). 3 When the co-reagent for the reaction with lithio derivative was cyanopyridine, compound 6 was formed. 4 We have study different properties of these ligands.
8H 2 O where the ligand 4* is the hemiacetal of 4 formed in situ. 5 The triazolpyridine system 6 is a molecular chemosensor for metal ions, anions and amino acids. The crystal structure of the [Zn (6) . H 2 O complex shows the coordination of Zn 2+ through the terpyridine moiety. 6 Compound 5, a dipyridylcarbonylpyridine (dPyCOPy) (dpcp), have form the first icosanuclear Co II cluster exhibiting superparamagnetic relaxation, which is also a rare example of 3d-metal clusters with O and N ligation. 7 Other reports by Mak and co-workers on a series of Cu 
Figure 1
Lithiation of triazolopyridines 1a-d and reaction with ethyl picolinate, followed by triazolo ring opening reaction was the methodology used by us to synthesize dpcp 5. 3 Now we have change the co-reagent in the second step by diethyl 2,6-pyridindicarboxilate with the aim to obtain tpcpctp 7 (Scheme 1). 
Scheme 1
When the reaction was done with 1a, a unique yellow solid compound was isolated (43%) from a complex polymeric mixture, characterized as 7a by analytical and spectral properties. The 1 H and 13 C NMR data reveal a great symmetry (C 2 axis), the 1 H-NMR show an AMX system corresponding to two equivalent 7-substituted triazolopyridines and an AB 2 system from one 2,6-disubstituted pyridine (see table) . The reaction with 1b was more difficult to manipulate and a complex mixture was found. The majority isolated, a fluorescent yellow compound, was identified as 7b (47%). A minor component (14%) was also isolate and identified as 8 (Z,Z isomer) (Figure 2 ), similar dienes have been previously reported, as secondary compounds in triazolpyridines lithiation reactions, 3, 20 and its stereochemistry discussed. 21 With 1d as starting material the reaction give 7d as a florescent yellow solid in 75% yield. To account for structure 7c' we assume that this equilibrium is shifted to the B isomer, as we have described when the substituent is electron-withdrawing as pyridylcarbonyl. 22 The second compound isolated, 9 (10%) (Scheme 3), is a surprising new compound, that could be formed if in the lithiation reaction the intermediate 10 11 had been formed, in a similar manner as we described for triazolopyridine 1b, 20 then treatment with water give 9. The last compound isolated was 12 ( Figure 2 ), a dimer isolated also as secondary compound in lithiation reactions of triazolopyridines. Nevertheless, in the same conditions, compound 7c' gave tetra-2-pyridylcarbonylpyridine 14c.
With selenium dioxide as co-reagent in sulfuric acid medium, compound 7c' gave again compound 14c in 100% yield as expected. However, with this reagent and compounds 7a,b unexpected results were found, and again compounds 13a,b were obtained. In similar conditions, compound 7d gave a mixture of 13d and 14d (Scheme 4) . 
Scheme 4
Polynitrogenated ligands are very interesting structures. Carbonyl fragments give additional possibilities for creating different coordination compounds. All new synthesized compounds should be able to form polynuclear complexes with different metal ions. As we have mentioned in the Introduction, the supramolecular compounds that could be formed may have interesting magnetic or fluorescent properties, and act as luminescent molecular chemosensors. We are at present investigating these possibilities.
Experimental Section
General Procedures. Melting points were determined on a Kofler heated stage and are uncorrected. NMR spectra were recorded on a Bruker AC300MHz in CDCl 3 as solvent. COSY experiments were done for all compounds. HRMS (EI) determinations were made using a VG Autospec Trio 1000 (Fisons). Infrared spectra were recorded in KBr discs on a Bio-Rad FTS-7. Ultraviolet spectra were recorded on a Shimazu UV-2101 instrument. Chromatography was performed on a Chromatotron, using 2 cm plates of Merck Pf254 silica. with a dry toluene solution (10 mL) of diethyl 2,6-pyridinedicarboxylate produced a color change to yellow. The mixture was left at -40ºC (2 h) and allowed at room temperature overnight, then was treated with a saturated solution of ammonium chloride. 
General procedures for triazolo ring opening reactions of triazolopyridines (7). Procedure A:
A suspension of the corresponding triazolopyridine 7a-d and selenium dioxide (3 equivalents) in aqueous sulfuric acid was heated at reflux for 24 h. Then was cooled, neutralized with aqueous saturated solution of sodium bicarbonate, and extracted with dichloromethane. The organic layers were dried, and the solvent evaporated. The yield and conditions of purification are given for each compound.
Procedure B:
A suspension of the corresponding triazolopyridine 7a-d in aqueous sulfuric acid (10 mL, 1 M) was heated to reflux for 24 h. The solution was neutralized with a saturated aqueous solution of sodium bicarbonate and extracted with dichloromethane. The organic solvent was dried, and evaporated. The residue was almost pure compounds in quantitative yield. 6-Hydroxymethyl-2-pyridyl-6-(6-hydroxymethyl-2-pyridylcarbonyl)-2-pyridylmethanone (13a). 
